A growing empirical literature demonstrates that the size of the expenditure multiplier varies over time, being both larger and consistently greater than one during periods of slow growth and/or recession. This paper contributes to the theory of the time-varying multiplier. It is shown that a combination of Kalecki's dynamic theory of investment and Harrod's "satisficing" approach to the investment decision furnish a theory in which the "crowding in" of investment expenditures following an initial demand stimulus (fiscal or otherwise) gives rise to an elevated expenditure multiplier during times of pronounced macroeconomic distress.
Introduction
According to a growing empirical literature, the expenditure multiplier must be regarded as a time-varying phenomenon that is substantially larger during periods of slow growth and/or recessions than during periods of faster growth and expansions. Studies of US macro data typically suggest a multiplier that is somewhere between two and five times larger in a low growth/recessionary environment than in a high growth/expansionary environment, and consistently larger than one (Mittnik and Semmler, 2012 ; Auerbach and Gorodnichenko, * Professor of Economics, New School for Social Research; mark.setterfield@newschool.edu 1 2012, 2013; Candelon and Lieb, 2013; Fazzari et al., 2015; Arin et al., 2015) .
1 According to Caggiano et al. (2015) , these differences in the size of the multiplier are particularly pronounced when deep recessions are contrasted with strong upswings.
The size of the expenditure multiplier obviously depends on the actual level of real output relative to capacity, and hence the ability of the economy to accommodate changes in aggregate demand through quantity adjustments rather than price adjustments in the short run. In a Keynesian economy, however, actual output is expected to fluctuate around average levels that are consistently below potential, without displaying any automatic tendency to converge towards the time-path of potential output. In such an economy, the key to understanding time-variation in the size of the multiplier must lie in intrinsic features of the demand-formation process, rather than a periodic incapacity of the economy to accommodate fluctuations in spending through quantity adjustments.
One simple explanation for time-variation in the size of the multiplier concerns macroeconomic policy co-ordination. Christiano et al. (2011) , for example, argue that the size of the multiplier in response to a fiscal stimulus depends on the response of monetary policy.
If, following a demand stimulus, the central bank is concerned about an overheating economy and raises the interest rate, the multiplier will be smaller as a result. As evidenced by monetary policy in the US since the onset of the Great Recession, however, this response is less likely in a severe and/or prolonged downturn, as a result of which the multiplier will be correspondingly larger (see also Stiglitz (2014, p.16) ).
Private sector responses to different macroeconomic conditions may also influence the size of the multiplier. Charles et al. (2015) develop a theory of time variation in the size of the multiplier that hinges on changes in the saving rate and its impact on the process of demand formation. The key insight in this paper derives from application of the relative income hypothesis associated with Duesenberry (1949) . Hence according to Charles et al. (2015) , whereas propensities to save are typically held constant in structuralist-Keynesian macro models, low growth or falling incomes may, in fact, induce rentiers -who demonstrably out-save other members of society (Taylor et al., 2014; Saez and Zucman, 2014) 2 -to reduce their propensity to save in order to maintain consumption at levels commensurate with those achieved in the past. This will enhance the total expansion of expenditure and output associated with any given initial increase in spending -i.e., increase the size of the multiplierrelative to what would be observed in a high growth, expansionary environment. Meanwhile, Palley (2009) and Charles (2016) suggest that variations in the size of the multiplier can be associated with variations in the size of the propensity to import. Specifically, as income falls during a recession, the composition of expenditures changes. Investment spending -which has a relatively large import component -falls more than other components of domestic expenditure, resulting in a decline in imports that is proportionally larger than the fall in income. This reduces the propensity to import and so raises the value of the multiplier.
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Finally, Canzoneri et al. (2016) show that interest rate spreads are not only larger during recessions, but are also more responsive to fiscal expansions. The result is that an increase in government spending of any given size will be associated with a more aggressive decline in interest rate spreads during a downturn, giving rise to a larger increase in output and hence a larger (fiscal) multiplier than would be observed during a boom.
In what follows, attention is also focused on private-sector behaviour (rather than public policy co-ordination) as an explanation of time variation in the size of the multiplier. Unlike Palley (2009), Charles et al. (2015) , Charles (2016), and Canzoneri et al. (2016) , however, it is investment spending by firms (rather than saving behaviour, financial sector behaviour, or the propensity to import) that is subject to scrutiny. Following Kalecki (1936) and Harrod (1973) , particular attention is paid to the responses of expectations and investment spending -both of which are usually treated as exogenous in simple, stylized accounts of the multiplier process -to an initial demand stimulus (of whatever source), and the implications of these responses for the size of the multiplier. Ultimately we show that given the feasibility of accommodating demand expansion through quantity adjustments (i.e., assuming that the economy is not operating at capacity), variability in the size of the multiplier can arise from a mixture of Kalecki's dynamic theory of investment and Harrod's "satisficing" approach to the revision of investment decision making, which together furnish a theory of the variable crowding in of investment spending in response to an initial demand stimulus.
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The remainder of the paper is organized as follows. The next section draws attention to claims about the responsiveness of expectations and investment spending to prior variations in aggregate demand and output in the work of Kalecki and Harrod. In the following section, a simple model is developed to demonstrate the potential implications of these processes for the size of the expenditure multiplier. A final section concludes.
Kalecki and Harrod on investment and expectations
In his 1936 review of Keynes' General Theory (Kalecki, 1936; Targetti and Kinda-Hass, 1982) , 5 Kalecki argues that the General Theory consists of two fundamental parts: the determination of short-run equilibrium output, based on the level of investment; and the determination of the level of investment itself. He argues that while Keynes' analysis of output determination (the principle of effective demand) is sound, his (Keynes's) analysis of the determinants of investment is flawed. The essence of Kalecki's objections to Keynes' treatment of investment is that it constitutes "an approach which is basically static to a matter which is by its nature dynamic" (Targetti and Kinda-Hass, 1982, p.252) .
6 Assume an increase in investment spending in response to improved expectations that, in the first instance, increase the marginal efficiency of capital above the prevailing rate of interest.
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Keynes, Kalecki argues, suggests that this increase in investment spending will result in an increase in output. According to Kalecki, however, this is not the end of the process. As a result of the increase in output:
expectations will become more optimistic and a difference between the marginal efficiency of investment and the rate of interest will arise again. 'Equilibrium' then is not reached and the growth of investment will still persist (we are dealing here, as easily can be seen, with a Wicksellian cumulative process). (Targetti and Kinda-Hass, 1982, p.252) This can be expected because, as Keynes himself argues in the General Theory, in a decision making environment characterized by fundamentally uncertainty, long-term expectations are heavily influenced by events in the present and recent past. The upshot is that for Kalecki, "Keynes ... does not take sufficient account of the influence of current profitability on investment" (Targetti and Kinda-Hass, 1982, p.250 ; emphasis in original), as a result of 6 See Lopez and Mott (1999) on this and various other points of disagreement between Kalecki and Keynes regarding the theory of investment.
7 The initial difference between the marginal efficiency of capital and the rate of interest will not persist if, following Keynes, an increase in investment spending bids up the supply-price of capital causing the marginal efficiency of capital to decline until it is once again equated with the interest rate. Ceteris paribus, the improvement in expectations posited above will therefore cause a once-over increase in the level of investment spending. 5 which he overlooks the cumulative expansion of output and investment based on the crowding in of investment expenditures triggered by an initial increase in investment spending (or for that matter, an initial increase in any component of autonomous demand). The upshot of all this is that "initial investment decisions will rarely yield an equal level of actual investment ... and that therefore any short-period equilibrium is bound to move from period to period" (Szymborska and Toporowski, 2015, p.112 ).
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It is clear from the context that as articulated by Kalecki, the dynamic theory of investment involves an increase in investment spending resulting in an increase in actual profitability and hence an increase in expected profitability, stimulating a further increase in investment spending, and so on. In fact, this interaction is successfully captured by the process of disequilibrium adjustment in modern Kaleckian growth theory (see, for example, Lavoie (2014, chpt. 6) ). Hence in contemporary Kaleckian growth models, an initial increase in investment spending will induce successive increases in actual and hence expected profitability that, in turn, induce increases in the quantity invested -so that the final change in investment spending (once equilibrium has been restored) is larger than the initial change.
But further to this interaction between current actual and expected future profitability, Kalecki's reference to optimism in his critique of Keynes calls attention to a second channel through which his dynamic theory of investment is likely to work. This channel emanates from the two-step nature of decision making under fundamental uncertainty, in which decisions are based on both a best possible forecast (the proximate focus of Kalecki's attention in his review of Keynes) and the credence of or confidence placed in these expectations (Gerrard, 1995) . As argued by Dequech (1999) , the decision maker's "optimistic disposition" or "animal spirits" affects both of these components of the decision making process, impacting positively on both the forecast itself and (by reducing uncertainty aversion and/or awareness) the decision maker's confidence in this forecast. While animal spirits feature in the canonical Kaleckian growth model, changes in behaviour resulting from changes in animal spirits are not captured by the adjustment dynamics of this model, in which animal spirits are taken as given. With suitable amendment of the investment function, however, it is possible to introduce a channel of adjustment through which changes in actual outcomes relative to expected outcomes affect animal spirits, and so alter decision making independently of the direct effect on behaviour of changes in outcomes and hence expectations themselves (Setterfield, 2003; Setterfield and Budd, 2011; Setterfield and Gouri Suresh, 2015) . The result is a Kaleckian model of "shifting equilibrium" (Kregel, 1976) , in which revisions of animal spirits induced by changes in actual relative to expected outcomes capture the second channel of adjustment in Kalecki's dynamic theory of investment alluded to above.
This does not mean, however, that any and all revision of expectations can be expected to stimulate changes in animal spirits.
9 It is at this point that the contributions of Harrod (1939, 1948, 1973) become relevant for the discussion. Of particular importance is a feature of Harrod's analysis that distinguishes his instability principle from the (in)famous "knife edge" property attributed to it by Solow (1956) (on which see also see Asimakopulos (1991, pp.161-4) and Halsmayer and Hoover (2015) ). As recounted by Asimakopulos (1991, pp.161 ), a subtle but important qualification to the operation of the instability principle involves the reaction time required for firms to respond to discrepancies between actual and expected events. For Harrod (1939) , departures of the actual from the warranted rate of growth that 9 It should also be noted that the direct relationship between autonomous spending and animal spirits (via the disappointment of expectations) posited above cannot always be taken for granted. For instance, the precise source of a change in autonomous demand may influence its subsequent effect on animal spirits. Hence according to Considine and Duffy (2016) , Keynes was concerned that an expansion of government spending could, in and of itself, diminish animal spirits, causing psychological crowding out (rather than crowding in). They note, however, that Keynes associated this result with a "confused psychology" on the part of the private sector and did not expect it to dominate. do not exceed the reaction time (six months) will not trigger changes in investment behavior.
By the time of his reply to Robinson (1970) , Harrod (1970) had expanded upon this theme, arguing that the size (as well as the duration) of discrepancies between actual and expected outcomes plays a central role in the operation of the instability principle, which is therefore less like a "knife edge" than a "shallow dome". Hence in his final book on the subject, Harrod argues that:
if they [deviations of the actual form the warranted rate] are of moderate dimensions, I would not suppose that they would bring the instability principle into operation. That is why I so much object to the knife-edge idea. It requires a fairly large deviation ... to bring the instability into play. (Harrod, 1973, p.33) 
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The investment behaviour envisaged by Harrod bears comparison to a satisficing heuristic of the sort envisaged by Simon (1955 Simon ( , 1956 , in which explicit acknowledgment of the limits to their foresight means that firms are unlikely to be provoked into behavioural change by only modest and/or brief discrepancies between expectations and actual events. Instead of adjustment resting on a "knife edge" created by a point estimate of the likely future value of some variable, a rule of thumb is developed that specifies a tolerable interval of error around the point estimate. Deviations in actual outcomes from expected events that lie outside this tolerable interval will attract attention and provoke behavioural change. Expectational error within the bounds prescribed by the interval will, however, be ignored. More generally, Harrod's thinking suggests that investment behaviour is unlikely to vary continuously, but is instead susceptible to discrete variation depending on where macroeconomic outcomes lie with respect to the boundaries of conventionally-defined tolerable intervals around any expected, normal, or target value of a variable that is used to guide behaviour in an environment of uncertainty.
What are the implications of these ideas for the multiplier?
11 The main claim advanced here, and developed in detail in the following section, is that a mixture of Kalecki's dynamic theory of investment and Harrod's "satisficing" approach to the revision of investment decisions provides a basis for understanding time variation in the multiplier, working through the contribution of investment spending to the process of demand formation.
A simple model
We begin with a simple Kaleckian model of the form:
where g is the rate of accumulation and hence growth, 13 α denotes animal spirits, r is the rate of profit, and s π is the propensity to save out of profits (assumed constant). Next, we augment the model with an animal spirits reaction function of the form:
given that s π > γ by the Keynesian stability condition. 13 We assume a fixed full-capacity capital to output ratio, which implies that the rate of accumulation g = I/K is equivalent to the rate of growth of output. In the context of this paper, g should be thought of as denoting the short-term rate of growth.
where g e is the expected rate of growth. In light of the interpretation of Kalecki's dynamic theory of investment advanced in the previous section, this reaction function can be thought of as having a distinct Kaleckian pedigree, in so far as g > g e will lead to an improvement in animal spirits which will, in turn (via equation (1)), affect investment spending. Critical to the behaviour of α in equation (3) is the parameter α 2 , which is signed as follows:
where g n is the (exogenously given) normal rate of growth that firms associate with longterm, secular trends in the economy, and c is a conventional constant, the value of which is taken as given. This treatment of α 2 gives the model a Harrodian pedigree by introducing discontinuity into the adjustment of α in equation (3) reminiscent of the discrete behavioural variation to which Harrod appealed in his defence of the instability principle. In this case, the extent to which adjustments of expectations give rise to changes in animal spirits varies discretely, depending on the proximity of the actual rate of growth to its normal value. Hence with α 1 > 0 and in the spirit of Kalecki, some crowding in of investment through induced changes in animal spirits is always permitted in equation (3) whenever g = g e . But in the spirit of Harrod, the degree to which crowding in occurs is elevated whenever, together with g = g e , the actual rate of growth is deemed sufficiently "far from trend" (|g − g n | > c) by firms. 14 Intuitively, equations (4) and (5) suggest that the revision of animal spirits in (3) will be subject to an additional "euphoria effect" if growth finally exceeds expectations following a particularly severe slump, motivating a sense that the "worst is finally over".
The model outlined above is extremely simple, but suffices to illustrate how Kaleckian and
Harrodian insights into the determination of investment spending can combine to produce a time-varying multiplier -specifically, a multiplier that is larger during times of pronounced macroeconomic distress. 15 Solving equations (1) and (2) yields:
from which it follows that:ġ = s π s π − γα Substituting equation (3) into this last expression, we then arrive at:
Finally, we complete our model by assuming that expectations adjust adaptively as:
In equations (7) and (8), g = g e ⇐⇒ġ =ġ e = 0. Under these conditions the system is in equilibrium, with the equilibrium rate of growth given by the expression in equation (6). Taken together with equations (4) and (5), equation (7) describes the response of the short-term growth rate to any initial disequilibrating perturbation that renders g = g e , while
equation (8) describes the response of short-term growth expectations to the same event. The system comprising equations (7) and (8) is stable as long as
as long as there is faster adjustment of g e than g in response to g e = g so as to ensure that any gap between these two variables always closes (rather than widens) over time.
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Now consider a shock to the system that increases g such that g > g e . Two scenarios can unfold in response to this situation. First, suppose that the initial equilibrium rate of growth was "far from trend", such that g − g n > c and hence α 2 > 0. In this situation, the dynamics of g will correspond to those found in equation (7) -at least initially. Since g is rising as a result of equation (7), the possibility exists that by some time period τ prior to the re-establishment of equilibrium conditions g = g e , we will observe g − g n ≤ c and hence α 2 = 0. In this case, the system will subsequently (i.e., during time period τ and thereafter)
exhibit the modified dynamics:ġ
Now suppose that the initial equilibrium rate of growth prior to the shock resulting in g > g e was "near to trend", such that g − g n ≤ c and hence α 2 = 0. In this situation, the behavior of g will only ever correspond to the modified dynamics described by equation (9).
The implications of all this are straightforward: over any given time horizon, n, the value of n i=1ġ i dt will always be larger in the first scenario than in the second. To see this explicitly, denote the two scenarios outlined above, in which the initial rate of growth is either "far from trend" or "near to trend", as scenarios A and B, respectively. Note that given the definition of τ above, τ − 1 denotes the number of periods for which g − g n > c and hence α 2 > 0 in scenario A. It follows from equations (7) and (9) (which govern the values ofġ Ai andġ Bi for i = 1, ..., τ − 1) that:
Since g − g n ≤ c and hence α 2 = 0 for i ≥ τ in scenario A, so that the value ofġ is governed by equation (9) in both scenarios for i ≥ τ (such thatġ Ai =ġ Bi for i ≥ τ ), it must be that:
Bi for any n. In other words, we will observe a larger total change in the equilibrium growth rate in response to an initial demand stimulus of any given size -i.e., a larger expenditure multiplier -in scenario A.
17 Ultimately, this is because of the implications of the state of current economic conditions (relative to trend) for the crowding in of investment expenditures and hence the demand-formation process.
Conclusions
The size of current output relative to available capacity is, of course, a crucial determinant of the very possibility that the economy will respond to a demand stimulus through the Keynesian quantity-adjustment channel. But in a Keynesian economy in which the capacity constraint of potential output is seldom binding, it is factors intrinsic to the process of demand-formation to which we must appeal in order to explain time-variation in the size of the expenditure multiplier.
This paper shows that the observation of larger multipliers during periods of low growth and/or recession can be explained by appeal to Kalecki's dynamic theory of investment coupled with the discrete variations in investment behaviour to which Harrod appealed in his defence of the instability principle. Together, these ideas furnish a theory of the variable 17 The conditions of supply must, of course, be physically capable of accommodating the changes in output posited: there is no suggestion here that the economy can somehow exceed its physical supply capacity.
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crowding in of investment expenditures, operating through the interaction of disappointed short-term expectations and animal spirits, in which the crowding in effect is enhanced following a demand stimulus applied in the midst of pronounced macroeconomic distress.
This theory of the time-varying multiplier explains the marked contrast between the size of the multiplier during deep recessions relative to its value during strong upswings, as observed by Caggiano et al. (2015) .
It is important to note that the theory of a time-varying multiplier developed in this paper is perfectly consistent with existing theories of the same phenomenon based on policy co-ordination effects (Christiano et al., 2011) and variations in other aspects of private sector behaviour (Palley, 2009; Charles et al., 2015; Charles, 2016; Canzoneri et al., 2016) . In other words, these various theories are not mutually exclusive, so that some combination of them may be responsible for explaining observed variations in the size of the multiplier over time.
This suggests that at the current juncture, the most important issue for empirical studies of the multiplier process is not whether but why the multiplier is time-varying over any particular historical interval.
Appendix A Stability
Formally, the Jacobian of the system of equations (7) and (8) implying that the equilibrium of the system is indeterminate. This last result is, of course, a consequence of the fact that equations (7) and (8) together give rise only to the general description of equilibrium g = g e . As noted in the text, the exact equilibrium rate of growth that will obtain at any point in time is described by equation (6), and will, of course, depend on the exact value of the animal spirits term, α, that is generated (as a result of the operation of equation (3)) by the sequence of disequilibrium adjustments that lead the economy towards equilibrium.
